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Description 

This invention relates to a novel crystalline form of 1-benzhydryl-4-allyi-piperazine dihydrochloride and 
to a method for the production thereof. 

Bulgarian Inventors Certificate No. 17385 discloses a group of substances which are derivatives of 
benzhydryl piperazine and which possess valuable pharmacological properties. One of the compounds 
mentioned in this patent document and which has been confirmed in a series of pharmacological studies to 
possess particularly valuable therapeutic properties is the compound 1-benzhydryl-4-allyl-piperazine 
dihydrochloride, also designated as As 2 and by its generic denomination aligerone: 
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Aligerone is described by T. S. Zikolova and K. A. Ninov in an article entitled "Analogues of N-benz- 
hydryl-NK:innamylpiperazine"/ , 'N-substrtuted-N-benzhydryl-piperazines'', collection of papers, NIHFI, vol. 

20 VIII, p. 61, 1972, and also in "Drugs of the Future", 1980, 5{1) as enabling favourable circulation of blood in 
the brain to be achieved. It dilates the blood vessels of the brain, decreases the resistance of the blood 
vessels of the brain to passage of blood and increases the general rheotonalic and local blood circulation of 
the brain as well as the oxygen concentration in the brain tissue so that its effect is stronger than that of 
clnnarizine. In addition, aligerone Improves the coronary and peripheric blood circulation, has a 

25 spasmolytic effect on the smoother muscle of the stomach-intestinal system and a well expressed 
antihistamine effect. Finally it has been described in "Drugs of the Future", 1980, 5(1) as acting as as a non- 
specific prostaglandine antagonist. 

Further studies aimed at creating conditions for the wide ranging pharmacological, preclinical and 
clinical testing has established that 1-benzhydryl-4-allyl-piperazine dihydrochloride prepared according to 

30 methods described by Zikolova and Ninov and which will generally now be referred to hereinafter as 
aligerone, unless otherwise indicated, can only be prepared in a form suitable for making up In stable liquid 
pharmaceutical compositions with considerable difficulty. 

It is an object of the present invention to provide an alternative form of aligerone having improved 
solubility In pharmacologically acceptable solvents and improved stability when in solution over the forms 

35 of aligerone hitherto available. 

According to one aspect of the invention, there is provided an anhydrous crystalline form of 1-benz- 
hydryl-4-allyl-piperazine dihydrochloride, hereinafter termed "crystal form "A" wherein it possesses 
absorption bands in its IR-spectra (tablets with nujol mulls) at 646 and 665 cm" 1 , a ratio A 64 6/A 665 =0.6, a 
specific triplet at 915, 926 and 952 cm -1 , a ratio Asae/Ae^O.B, absence of a band at 3380 cm" 1 and, a 

40 strongest diffraction X-ray band at 27.4 (26), corresponding to 37.8 nm. 

This invention also provides a method for the preparation of this anhydrous crystalline form of 
aligerone dihydrochloride, which comprises providing in solution in an aqueous alcoholic medium either 

(a) l-benzhydryl-4-allylpiperazine, as such and then acidifying this solution with concentrated 
hydrochloric acid forming therein a crystalline precipitate of aligerone dihydrochloride and separating off 

45 the crystalline precipitate from the liquid in which it has been formed, or 

(b) 1-benzhydryl-4-allylpiperazlne dihydrochloride in a crystalline form other than its anhydrous 
crystalline form, forming therein a crystalline precipitate of aligerone dihydrochloride and then separating 
off the crystalline precipitate from the liquor in which it has been formed. 

When 1-benzhydryl-4-allylpiperazine as such being used, the aqueous alcoholic medium provided is 

so preferably the medium in which it has been produced, i.e. in situ operation is involved. 

As a result of detailed investigations, it has been established that aligerone can exist in three crystalline 
forms, two polymorphous forms which may be identified as forms "A" and "B" and one 
pseudopolymorphous form, which is a crystalline hydrate of form "B". 

The aforementioned crystalline hydrate and also polymorphous form "B" are prepared by the 

55 aforementioned method of Zikolova and Ninov by condensation of benzhydropiperazine and an allyl halide 
in a non-aqueous non-polar solvent, removal of the solvent and treatment of the residue with hydrochloric 
acid. After recrystalllsing from water and drying, aligerone is thus obtained by drying in a drying chamber 
at 80°C and its water of crystallisation is relatively easily removed if it is the anhydrous polymorphous form 
"B" which is to be produced. 

60 It is polymorphous form "A" which is the novel crystalline form of the present invention. This can be 
prepared easily and in a reproducible manner in an aqueous-alcohol medium, from the product of 
condensing 1-benzhydrylpiperazine with an allylhalide in the presence of an alkaline condensation agent at 
a temperature of from 0 to 40°C, preferably about 25°C. Acidification of the aqueous alcohol solution of the 
reaction product obtained with hydrochloric acid, generally at ambient temperature, will yield 

65 polymorphous form "A". The preferred alcohols to be employed here are methanol, ethanol and propanol 
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whose water contents may be varied widely. A preferred reaction medium Is ethanol containing from 5 to 
30% by volume water. 

The three crystalline forms of aligerbne, namely A, B and the crystalline hydrate have been 
characterised by IR-spectra, X-ray diffractograms, differential thermal analysis (calorimetry) and 
5 differential gravitometry. The crystalline hydrate is identifiable as a dihydrate by following the method of K. 
Fischer when it is found to have a water content of 9.5% {the theoretical water content calculated for 2 
molecules of water of crystallisation is 8.98%). 

The various crystalline forms of aligerone are characterised by the contents of accompanying drawings 
wherein: 

w Figure 1 is an infrared spectrum of crystalline form "A"; 
Figure 2 is an infrared spectrum of crystalline form "B"; 
Figure 3 is an infrared spectrum of the crystalline dihydrate; 

Figure 4 is an X-ray diffractogram of all three crystalline forms in pulverous form; and 

Figure 5 shows profiles of the solubility in water of pulverous samples of the three crystalline forms. 

15 The IR-spectra were recorded by means of a Perkin-Elmer infrared spectrometer using Nujol tablets as 
mulls. The spectra are disposed near the absorption bands according to frequency and this applies in 
particular to the two anhydrous forms "A" and "B". This makes it necessary for the purpose of 
characterising these forms to use the ratio between the Intensities of the absorption bands which ratio 
differs between the different forms. In Table 1 which follows, there are presented data of infrared spectra 

20 which can be used for identifying each of the crystal modifications. 

Complete characterising of the crystalline forms may be carried out utilising X-ray diffractograms of 
powder specimens utilising a "DRON — 3" diffractometer from the Carl Zeiss Company, GDR. This 
diffractometer is provided with Co-K radiation and a scintillation counter. The intensity of the beam as a 
function of the angle 26 is recorded at a uniform rate of increase of 1° per minute. Table 2 indicates the 

25 interplanar distances in nanometers and the relative intensities calculated for all diffraction maxima of the 
three modifications. Table 2 also shows the basic diffraction bands that are characteristic of the different 
crystalline forms. 
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TABLE 2 
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The X-ray data confirm the existence of the three different crystalline forms of aligerone. 
Utilisation together of infrared spectra, X-ray data and water content determined according to the 
method of IC Fischer provides a reliable means of establishing and identifying each of the three crystalline 

30 modifications when present, either in the pure state and in mixtures. Additional characterisation may be 
achieved by using data from differential calorimetry and differential gravitometry. 

For this additional characterisation, samples weighing about 100 mg were submitted to analysis in 
platinum crucibles in an atmosphere of air, utilising a heating rate of 5°C/min. Measurements obtained 
were recorded by a derivatograph MOM, Budapest The differential calorimetric data for forms "A" and "B" 

35 shows an identical behaviour which differs from that of the crystalline hydrate. Thermogravitometry 
proves that crystalline modifications "A" and "B" undergo decomposition prior to reaching melting 
temperature. The decomposition process starts at 180°C and by the time 350°C is reached, the loss in 
weight amounts to 88.5% of the initial weight of the sample. This makes it difficult to interpret the 
differential calorimetric data obtained or to determine the melting point with great accuracy. 

40 The crystalline hydrate undergoes two stages of weight loss when subjected to similar heating: (a) a 
first period from 50°C to 115°C when as a result of dehydration, there is a loss of about 10% of the initial 
weight (the theoretical water content is 8.98% while analysis according to the method of K. Fischer shows it 
to be 9.5%). (b) A stage from 160° to 350°C when a loss of 88% of the initial weight takes place as a result of 
decomposition of the anhydrous substance. 

45 Hygroscopicity studies have been carried out by placing samples of the three crystalline forms with the 
same particle size resulting from grinding of samples of the three crystalline forms in a vibratory mill. The 
studies take place in a chamber with 90% humidity and at a temperature of 25°C. At intervals, samples are 
taken in order to determine their water content and their crystalline structure by means of the methods 
described hereinabove. The results show that all three forms do not absorb water over a period of 30 days. 

5Q They are not hygroscopic and are physically stable under the test conditions. 

More exhaustive stability studies have been performed under ambient storage conditions in glass jars 
which permit the passage of light therethrough. Studies at intervals over one year and after three years 
show that no visual and chemical changes occurred. The three crystalline forms are chemically and 
physically stable under normal storage conditions. 

55 Table 3 Indicates comparative data concerning the stability of injectible forms of pharmaceutical 
compositions containing either crystalline form "A" according to the present invention and form "B ' 
(aligerone prepared according to the method described in the aforementioned references to Zikolova and 
Ninov). 
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TABLE 3 

Stability in aqueous solution of different 

crystalline forms o f aligerone 

Crystalline Content of active substance in the solution 
form in storing 

Initial concentration 1 year 3 years 



W A 1-251 1-250 1.198 

B 1.255 1-105 0.925 
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30 
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The resDective solubilities of the three crystalline modifications have also been studied. The rate of 
*^™^2*™ ^m™ in waters determined in the following manner^ , ^finely ^ ground 

volume for performing a quantitative determination. For this purpose, an absorption maximum at zso nm 



18 "Raure 5 of the accompanying drawings shows the solubility profiles of the powder specimens of the 
three R c 9 r^ 

and afterwards its solubility decreases until rt reaches a constant value after 10 minutes .The so ■wjjg 
the crystalline hydrate form and of form "B" increases gradually and reaches a «^^ u "2^? 
minuteTA comparison of the solubility profiles of the three crystal Imr ^J^JfiJjSj^ 
form "A" has much higher solubility within the early stages of dissolution as well •» • .™8™ n ^™™™ 
soM>ility in comparison with anhydrous form »B" and the crystalline hydrate . This « ^ 'mportant 
advantage of form "A" which makes it a preferred form for use in the preparation of stenle injectable 
solutions as well as solid pharmaceutical preparations. -rw«taiiina forms 

In Table 4 which follows, there are compared the rates of dissolubon of the three crystalline forms. 
InveSgSo^s wVre carried out with pressed discs made up of 200 mg of the ^^J^J^l 
Dolwinylchloride pressed at a pressue of 10 tonnes for 5 minutes in a plane around the disc using a pm 
SkTng ma ri" with a diameter of 13 mm. The discs thus obtained are immersed by means of a special 
holSSTnlOOml of 0.1 N hydrochloric acid solution. Stirring was earned out by means of an 
electromagnetic agitator. The testing temperature employed was 25 C. 



TABLE 4 



40 


Crystal form 
type 


Initial rate of dis- 
solving mg-mr^min 




A. 


1,380 


45 


B 


0.467 




Crystalline hydrate 


0.333 



so The initial rates of dissolution are determined from the dissolution curves for the P^ s fd disra, using 
the linear part between the first and fifth minutes. Comparison of data for the initial rate . d fdisso ution of 
the three crystalline forms indicate that crystal form "A" has an initial rate of d.ssolut.on which is 3 to 4 
times greater than that of the other forms. ^.r**\\\ na 
Thus, it can be seen that investigations which have been carried out show that form 'A is e^Mm 

ss anhydrous, non-hygroscopic and stable on storage under normal conditions, including exposure to 
sunlight This form of aligerone is prepared easily in reproducible manner. 

The crystalline hydrate and anhydrous form "B" are not readily prepared in the pure state and in 
general they are formed in admixture with one another. 
9 Averyimportantadvantegeoftheanhydrousform^ 

so Thus, form "A" will be eminently suitable for dissolution in waterto make up sterile inject* leso juttm «« 
also for taking orally for resorption in the gastrointestinal system. Hence anhydrous crystallme form A is 

the preferred form for preparing ready-to-use pharmaceutical compositions. acceD table 

Form "A" of aligerone may be utilised by Itself or in combination with pharmacologicaHy acceptable 
ca rrienl The proportion of the active component will depend upon the selected manner ,n wh.ch rt is to be 

65 used. It can be utilised in the form of pills, capsules or injectible solutions. 
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The following Examples illustrate the invention: 

Example 1 

Preparation of l-benzhydryl-4-allyl-piperazine dihydrochloride in crystalline form "A" 
5 7.8 g of allyl chloride were added dropwise to a solution of 25.2 g of 1-benzhydrylpiperazine and 4 g of 
sodium hydroxide in a mixture of 65 ml of ethanol and 6.5 ml of water. Stirring was carried out at this 
temperature for 4 hours. After cooling to 10°C, acidifying with 25 ml of concentrated hydrochloric acid and 
drying the crystals which had precipitated, 24.5 g of 1-benzhydryl-4-allyl-piperazine dihydrochloride of 
form "A" were obtained. 
w Elemental analysis: %C = 65.51; 

%H= 7.03; 
%N = 7.48; 
%CI = 19.39. 

IR-spectrum: A^e/A** = 0.6 and A^A^ = 0.8. u . . 

The X-ray pattern of a powder specimen of the form "A" showed the most intensive diffraction band at 
27.4 (28) corresponding to 37.8 nm. 

Example 2 

Preparation of 1-benzhydryl-4-allyl-piperazine dihydrochloride of crystalline form "A" 
20 25.2 g of 1 -benzhydrylpiperazine were reacted with 7.8 g of allyl chloride in a reaction medium made by 
mixing 90 ml of methanol and 8 ml of water. The reaction was carried out in the presence of 4 g of sodium 
hydroxide at a temperature of 30°C over a period of 4 hours. The reaction mixture then obtained was 
cooled, acidified with 25 ml of concentrated hydrochloric acid and the crystalline precipitate formed was 
filtered off. 19.5 g of l-benzhydryl-4-allyl piperazine dihydrochloride of crystalline form "A" were obtained. 
25 Elemental analysis: %C = 65.56; 

%H= 7.10; 
%N = 7.52; 
%CI = 19.35. 
IR spectrum: A^e/A^ = 0.6 and A^A^ = 0.8. 
30 The X-ray diffraction pattern of a powder specimen showed most intensive diffraction bands at 27.4 
(26), corresponding to 37.8 nm. 

Example 3 

Preparation of 1-benzhydryl-4-allyl piperazine dihydrochloride (form "A") from 1-benzhydryl-4- 
35 allylpiperazine dihydrochloride dihydrate (crystalline hydrate form) 

20 g of 1-benzhydryl-4-allylpiperazine dihydrochloride dihydrate were dissolved in a mixture of 
ethanol-water In a ratio by volume of 9:1 and filtration was carried out while warm to separate off 
undissolved matter. After cooling, filtering again and drying, a residue of 15.5 g of 1-benzhydryl-4-allyl- 
piperazine dihydrochloride of form "A" was obtained. 
40 Elemental analysis: %C = 65.63; 

%H = 7.11; 
%N = 7.56; 
%CI = 19.31. 

IR spectrum: A^e/A^s = 0.6 and A^A^ = 0.8. 9 
45 The X-ray diffraction pattern of a powder specimen showed the most intensive diffraction band at /7A 
(26) which corresponds to 37.8 nm. 

Example 4 

Preparation of l-benzhydryl-4-allyl-piperazine dihydrochloride of form "A" from 1-benzhydryl-4-aliyl- 
so piperazine dihydrochloride of form "B" . 

20 g of 1-benzhydryi-4-allylpiperazine dihydrochloride of form "B" were dissolved in 100 ml ot a 
mixture of methanol and water in a volume ratio of 10:1 and filtration of the solution thereby obtained was 
carried out while the solution was still warm. After cooling the filtrate and filtering off the then suspended 
matter and drying it, 16.5 g of 1-benzhydryl-4-allylplperazine dihydrochloride of form "A" were obtained. 
55 Elemental analysis: %C = 65.48; 

%H = 7.09; 
%N = 7.55; 
%CI = 19.40. 

IR spectrum: A64e/A665 = 0.6 and Agae/A^z = 0.8. . . . on A 

60 The X-ray diffraction pattern of a powder specimen showed the most intensive diffraction band at 27.4 
(29), corresponding to 37.8 nm. 



65 



1 



% EP 0189 679 B1 

aaims for the Contracting States: BE FR DE IT SE CH GB 



1. An anhydrous crystalline form of l-benzhydryl-4-allylpiperazine dihydrochlonde which Possesses 
absorption bands in its IR-spectra (tablets with nujol mulls) at 646 and 665 cm" a ratio WA«i T 0.6, a 
specific triplet at 915, 926 and 952 cnrT 1 , a ratio /WA^ = 0.8, absence of a band at 3380 cm and a 
strongest X-ray diffraction band at 27.4 (26) corresponding to 37.8 nm. . 

2 : Ai method for the preparation of the anhydrous crystalline form of 1-benzhydryM-alMpiperazme 
dihydrochlonde of claim 1, which comprises providing in solution in an aqueous alcoholic medium either 

(a) 1-berchydryl^aliylpiperazine, as such and then acidifying this solution with concentrated 
hydrochloric acid, forming therein a crystalline precipitate of 1-ben2hydryl-4^llylp.pera2ine dihydro- 
chlonde and separating off the crystalline precipitate from the liquor in which it has been formed, or 

(b) 14>eruhydryl-4-allylpiperazine di hydrochloride in a crystalline form other than ite anhydrous 
crystalline form, forming therein a crystalline precipitate of 1-benzhydryl-4^llylpiperazine dihydrochlonde 
and then separating off the crystalline precipitate from the liquor in which it has been formed. 

3. A method as claimed in claim 2(a), wherein the 1-benzhydryl-4-allylpiperazme as such has been 
prepared in situ in the aqueous alcoholic medium by reacting 1-benzhydrylpiperazine therein with an allyl 
halide in the presence of an alkaline condensation agent, reaction taking place at a temperature of from 0 to 
40°C 

4. A method as claimed in claim 2(a) or 3, wherein the alcohol is methanol, ethanol or propanol. 

5. A method as claimed in claim 4, wherein the aqueous alkaline medium is ethanol containing from 5 
to 30% by volume of water. . m . . . . 

6. A method as claimed in any one of claims 3 to 5, wherein reaction between the 1-benzhydryl- 
piperazine and allyl halide takes place at about 25°C. 

7. A pharmaceutical composition which comprises 1-benzhydryl-4-allylpiperazine dihydrochlonde as 
claimed in claim 1 in association with a pharmacologically acceptable adjuvant 

8. A pharmaceutical composition as claimed in claim 7, which is in the form of a sterile mjectaoie 
solution. 

Claims for the Contracting State: AT 

1. A method for the preparation of an anhydrous crystalline form of ^^^^^f^j^^^™ 
dihydrochloride, which possesses absorption bands in its IR-spectra (tablets with nujol mulls) at 646 and 
665 cm" 1 , a ratio WAeei = 0.6, a specific triplet at 915, 926 and 952 cnr\ a ratio WA952 = 0.8, absence 
of a band at 3380 cm' 1 and a strongest X-ray diffraction band at 27.4 (28) corresponding to 37.8 nm which 
comprises providing in solution in an aqueous alcoholic medium either 

(a) 1-benzhydryM-allylpiperazine, as such and then acidifying this solution with concentrated 
hydrochloric acid, forming therein a crystalline precipitate of dihydrochloride and separating off the 
crystalline precipitate from the liquor in which it has been formed, or 

(b) 1-benzhydryl-4-allylpiperazine dihydrochloride in a crystalline form other than its anhydrous 
crystalline form, forming therein a crystalline precipitate of 1-benzhydryl-4-allylpiperazine dihydrochlonde 
and then separating off the crystalline precipitate from the liquor in which it has been formed. 

2. A method as claimed in claim 1(a), wherein the 1-benzhydryl-4-allylpiperazine has been prepared tn 
situ in the aqueous alcoholic medium by reacting 1-benzhydrylpiperazine therein with an allyl halide in the 
presence of an alkaline condensation agent, reaction taking place at a temperature of from 0 to 40°C. 

3. A method as claimed in claim 1 (a) or 2, wherein the alcohol is methanol, ethanol or propanol. 

4. A method as claimed in claim 3, wherein the aqueous alkaline medium is ethanol containing from 5 
to 30% by volume of water. , , 

5. A method as claimed in any one of claims 2 to 4, wherein reaction between the 1-benzhydryl- 
piperazine and allyl halide takes place at about 25°C. 

6 A method for the production of a pharmaceutical composition, which comprises compounding an 
anhydrous crystalline form of 1-benzhydryl-4-allylpiperazine dihydrochloride, which possesses absorption 
bands in its IR-spectra (tablets with nujol mulls) at 646 and 665 cm" 1 , a ratio Aws/A^ = 0.6, a specific triplet 
at 915, 926 and 952 cm" 1 , a ratio A 926 /A 9S2 = 0.8, absence of a band at 3380 cm" 1 and a strongest X-ray 
diffraction band at 27.4 (29) corresponding to 37.8 nm, with a pharmacologically acceptable adjuvant. 

7. A method as claimed in claim 6, wherein a sterile injectable solution is produced by dissolving said 
anhydrous crystalline form of 1-benzhydryl-4-allylpiperazine dihydrochloride in water. 

Patentanspruche fur die Vertragsstaaten: BE FR DE IT SE CH GB 

1. Wasserfreie kristalline Form von 1-Benzhydryl-4-allylpiperazin-dihydrochlorid, das 
Absorptionsbanden in seinen IR-Spektra (Jabletten mit Nujolmull) bei 646 und 665 cm" , ein A Vem5,t n n ' s 
AsWAee, = 0,6, ein spezifisches Triplett bei 915, 926 und 952 cm"\ ein Verhaltnis = 0,8, 

Abwesenheit einer Bande bei 3380 cm" 1 und eine starkste Rontgenbeugungsbande bei 27,4 2, was 37,8 nm 
entspricht, zeigt 
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*. 

2 Verfahren zur Herstellung der wasserfreien kristallinen Form von 1-Benzhydryl-4-allylpiperazin- 
dihydrochlorid nach Anspruch 1. bei dem man in einem wasserigen alkoholischen Medium entweder 

a) 1-Benzhydryl-4-allylpiperazin als solches in Losung bringt und diese Losung dann mit Konz. 
Salzsaure ansauert, wodurch ein kristallines Prazipitat von l-Benzhydryl-^llylpiperazin-dihydrochlond 
5 gebildet wird, wonach das kristalline Prazipitat aus der Flussigkeit, in der es gebildet wurde, abgetrennt 

Wird M d i^Benzhydryl-4-allylpiperazin-dihydrochlorid in einer von der wasserfreien kristallinen Form 
unterschiedlichen kristallinen Form in LSsung gebrachtwird, wodurch ein kristallines Prazipitat von 1-Benz- 
hydryl-4-allylpiperazin-dihydrochlorid gebildet wird, wonach das kristalline Prazipitat aus der Flussigkeit, in 

io der es gebildet wurde, abgetrennt wird. . 

3. Verfahren nach Anspruch 2a), wobei das 1-Benzhydryl-4-allylpiperazin als solches In situ In dem 
wasserigen alkoholischen Medium durch Umsetzung von 1-Benzhydrylpiperazln mit einem ANylhalogenid 
in Anwesenheit eines alkalischen Kondensationsmittels hergestellt wurde. wobei die Reaktion bei einer 
Temperatur von 0 bis 40°C durchgefOhrt wird. 

is 4. Verfahren nach Anspruch 2a), oder 3, wobei der Alkohol Methanol. Ethano oder Propanol ist 

5. Verfahren nach Anspruch 4, wobei das wasserige alkalische Medium Ethanol ist, der 5 bis 30 Vol.- h 
Wsssor © nth 3 It 

6. Verfahren nach einem der Anspruche 3 bis 5, wobei die Reaktion zwischen 1-Benzhydryl-piperazin 
und Allylhalogenid bei ca. 25°C durchgefOhrt wird. 

20 7. Pharmazeutische Zusammensetzung, die 1-Benzhydryl-4-allylpiperazin-dihydrochlond nach 

Anspruch 1 in Verbindung mit einem pharmakologisch vertraglichen Zusatz enthalt 

8. Pharmazeutische Zusammensetzung nach Anspruch 7, die in Form einer stenlen injizierbaren 
Losung vorliegt 

25 PatentansprOehe fur den Vertragsstaat: AT 

1. Verfahren zur Herstellung einer wasserfreien kristallinen Form von 1 -Benzhydryl-4^llylpiperazin- 
dihydrochlorid, das Absorptionsbanden in seinen IR-Spektra (Tabletten mit Nujolmull) bei 646 und 665 
cm" 1 , ein Verhaltnis /WA*, = 0,6. ein spezifisches Triplet! bei 915, 926 und 952 cm"', em Verhaltms/W 
Ae 52 = 0.8, Abwesenheit einer Bande bei 3380 cm" 1 und elne starkste Rontgenbeugungsbande bei 27,4 2, 
was 37,8 nm entspricht, zeigt bei dem man in einem wasserigen alkoholischen Medium entweder 

a) 1-BenzhydryW-allylpiperazin als solches in Losung bringt und diese Ldsung dann mit Konz. 
Salzsaure ansauert, wodurch ein kristallines Prazipitat von l-Benzhydryl-4-allylpiperazin-dihydrochlorld 
gebildet wird, wonach das kristalline Prazipitat aus der FIQssigkeit, in der es gebildet wurde, abgetrennt 

35 wird oder ... c 

b) 1-Benzhydryl-4-allylpiperazin-dihydrochlorid in einer von der wasserfreien kristallinen Form 
unterschiedlichen kristallinen Form in L6sung gebracht wird, wodurch ein kristallines Prazipitat von 1-Benz- 
hydryl-4-allylpiperazin-dihydrochlorid gebildet wird, wonach das kristalline Prazipitat aus der Flussigkeit, in 
der es gebildet wurde, abgretrennt wird. 

40 2. Verfahren nach Anspruch 1a), wobei das 1-Benzhydryl-4-allylpiperaz.n als solches in situ n dem 
wasserigen alkoholischen Medium durch Umsetzung von 1-Benzhydrylpiperazin mit einem Allylhalogenid 
in Anwesenheit eines alkalischen Kondensationsmittels hergestellt wurde, wobei die Reaktion bei einer 
Temperatur von 0 bis 40°C durchgefOhrt wird. 

3. Verfahren nach Anspruch 1a), oder 2, wobei der Alkohol Methanol. Ethano oder Propanol ist. 

45 4. Verfahren nach Anspruch 3, wobei das wasserige alkalische Medium Ethanol ist, der 5 bis 30 vol.-* 

Wa T Verfahren nach einem der Anspruche 2 bis 4, wobei die Reaktion zwischen 1-Benzhydryl-piperazin 
und Allylhalogenid bei ca. 25'C durchgefOhrt wird. . hon 

6. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, welches das Verm.schen 
so einer wasserfreien kristallinen Form von 1-Benzhydryl-4-allylpiperazm^.hydrochlond^ 

Absorptionsbanden in seinen IR-Spektra (Tabletten mit Nujolmull) be. 646 und 665 cm ' e.n Verhaltnis 
Awo/A^s, = 0,6 ein spezifisches Triplet! bei 915, 926 und 952 cm"', ein .Verhaltnis AjA, - W. 
• Abwesenheit einer Bande bei 3380 cm" 1 und eine starkste Rontgenbeugungsbande be. 27,4 2, was 37,8 nm 
entspricht, zeigt mit einem pharmakologisch vertraglichen Zusatz umfaBt. ^--rfroinn 

7. Verfahren nach Anspruch 6, wobei die sterile injizierbare Losung durch Losen der wasserfreien 
kristallinen Form von 1-Benzhydryl-4-allylpiperazin-dihydrochlorid, in Wasser hergestellt wird. 

Revendications pour les Etats Contractants: BE FR DE IT SE CH GB 

1. Forme cristalline anhydre du dichlorhydrate de benzhydryl-1 allyl-4 piperazine qui poss6de des 
bandes d'absorption dans ses spectres IR (pastilles de pate au Nujol) a 646 et 665 cm , un rapport .Ae^a, 
= 0,6, un triplet specifique a 915, 926 et 952 cm" 1 , un rapport A M6 /A M2 = 0.8. une absence de bande a 3380 
cm- et une bande de diffraction des rayons X la plus forte a 27,4, 28 correspondant a 37 ,8 nm 

2. Precede de preparation de la forme cristalline anhydre du dichlorhydrate de benzhydnr -1 allyl-4 
65 pi P 6razine de la revendication 1 , qui comprend les etapes consistant a amener en solution dans un milieu 
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alcoolique aqueux . 

(a) ou bien de la benzhydryl-1 ailyl-4 piperazine en tant que telle, puis a acid'ifier cette solution par de 
I'acide chlorhydrique concentre, formant ainsi en son sein un precipite cristallin de dichlorhydrate de 
benzhydryl-1 allyl-4 piperazine, et a separer le precipite cristallin de la liqueur dans laquelle il a ete forme, 
5 (b) ou bien du dichlorhydrate de benzhydryl-1 allyU piperazine sous une forme cristalhne autre que sa 
forme cristalline anhydre, formant ainsi en son sein un precipite cristalline de dichlorhydrate de 
benzhydryl-1 allyl-4 piperazine, puis a separer ie precipite cristallin de la liqueur dans laquelle it a ete forme. 

3. Procede selon la revendication 2(a), dans lequel on a prepare 'a benzhydryl-1 allyl-4 piperazine en 
tant que telle in situ dans le milieu alcoolique aqueux, en faisant reagir en son sein de la benzhydryl-1 

10 piperazine avec un halogenure d'allyle, en presence d'un agent de condensation alcalin, la reaction ayant 
lieu a une temperature de 0 a 40°C. 

4. Procede selon la revendication 2(a) ou 3, dans lequel I'alcool est le methanol, I ethanol ou le 

propanol. . 

5. Procede selon la revendication 4, dans lequel le milieu alcalin aqueux est de I'ethanol contenant de 5 

15 a 30% en volume d'eau. . 

6. Procede selon rune des revendications 3 a 5, dans lequel la reaction entre la benzhydryl-1 piperazine 
et I'halogenure d'allyle a lieu a environ 25°C. m . . 

7. Composition pharmaceutlque qui comprend du dichlorhydrate de benzhydryl-1 allyl-4 piperazine tel 
que defini a la revendication 1, en association avec un adjuvant pharmacologiquement acceptable. 

20 8. Composition pharmaceutique selon la revendication 7, qui se presente sous la forme d'une solution 
injectable sterile. 

Revendications pour I'Etat Contractant: AT 

25 1. Proced6 de preparation d'une forme cristalline anhydre du dichlorhydrate de benzhydryl-1 allyl-4 
piperazine qui possede des bandes d'absorption dans ses spectres IR (pastilles de pate au Nujol) a 646 et 
665 cm" 1 , un rapport /WAce, « 0,6, un triplet specifique a 915, 926 et 952 cm" 1 , un rapport Asa/A^ = 0,8, 
une absence de bande a 3380 cm" 1 et une bande de diffraction des rayons X la plus forte a 27,4, 26, 
correspondent a 37,8 nm, qui comprend les etapes consistent a amener en solution dans un milieu 

30 alcoolique aqueux 

(a) ou bien de la benzhydryl-1 allyl-4 piperazine en tant que telle, puis a acidifier cette solution par de 
I'acide chlorhydrique concentre, formant ainsi en son sein un precipite cristallin de dichlorhydrate, et a 
separer le precipite cristallin de la liqueur dans laquelle il a 6te forme, 

(b) ou bien du dichlorhydrate de benzhydryl-1 allyl-4 piperazine sous une forme cristalline autre que sa 
35 forme cristalline anhydre, formant ainsi en son sein un precipite cristallin de dichlorhydrate de benzhydryl- 

1 allyl-4 piperazine, puis a separer le precipite cristallin de la liqueur dans laquelle il a ete forme. 

2. Procede selon la revendication 1 (a), dans lequel on a prepare la benzhydryl-1 allyl-4 piperazine in situ 
dans le milieu alcoolique aqueux, en faisant reagir en son sein de la benzhydryl-1 piperazine avec un 
halogenure d'allyle, en presence d'un agent de condensation alcalin, la reaction ayant lieu a une 

40 temperature de 0 a 40°C. 

3. Procede selon la revendication 1 (a) ou 2, dans lequel I'alcool est le methanol, I'ethanol ou le 
propanol. 

4. Procede selon la revendication 3, dans lequel le milieu alcalin aqueux est de I'ethanol contenant de 5 
a 30% en volume d'eau. 

*5 5. Precede selon Tune des revendications 2 a 4, dans lequel la reaction entre la benzhydryl-1 piperazine 
et I'halogenure d'allyle a lieu a environ 25°C. 

6. Procede de fabrication d'une composition pharmaceutique, qui comprend la formulation d une 
forme cristalline anhydre du dichlorhydrate de benzhydryl-1 allyl-4 piperazine, qui possede des bandes 
d'absorption dans ses spectres IR (pastilles de pate au Nujol) a 646 et 665 cm" 1 , un rapport A^e/Aee, = 0,6, 

so un triplet specifique a 91 5, 926 et 952 cm" 1 , un rapport AWA^ = 0,8, une absence de bande a 3380 cm" et 
une bande de diffraction des rayons X la plus forte a 27,4, 20, correspondent a 37,8 nm, avec un adjuvant 
pharmacologiquement acceptable. 

7. Procede selon la revendication 6, dans lequel on produit une solution injectable sterile en dlssolvant 
dans I'eau ladite forme cristalline anhydre du dichlorhydrate de benzhydryl-1 allyl-4 piperazine. 
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X-ray diffraction patterns of : 
a/Form A , b/ Uihydrate , c/ Form 3 
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Dissolution profiles of : 
— D— fl-0- Tore: A 
~o-o-o- Pom 3 
_4_A_4_ Form Diiydrate 
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